Lightweight Nonmetallic Thermal Protection 
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Planetary Gases Thermal tests Orbital debris impact tests 
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Overview Outline 
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♦ Conclusion 


Exploration Systems Research and 
Technology (ESR&T) Structure 



Organized by Discipline, Organized by Functional-Area, Organized by Program 

Emphasizing the Longer-term Emphasizing Technology Function, Emphasizing Types of 

Validation Relationships . 
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Groundwork will be established for eventual qualification and certification 
of TPS and heatshield materials to be used on Exploration Systems 
vehicles 
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Iterate process based upon close coordination with other Exploration 
Systems projects & industry (both aerospace & materials companies) 
— Three TPS Materials Summits (one in Phase I — Oct 05; two in Phase II) 




























NOTES: 

• The TPS materials to be investigated for Phase I are substantially complete or fixed. 

• Materials to be investigated in Phase II are yet to be determined. Selection will be based upon 
the Phase I results, teaming arrangements, and the direction Exploration Systems takes. 



















Missions & Environments 
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> Atomic Oxidation 

> MMOD: hypervelocity impact 

> Arc jet testing: Earth gases, Mars gases 

> Multi-parameter: stressed oxidation 

> Sequential or combined effects: SEE + arc-jet + residual mechanical properties 


















Technical Performance Metrics 




































































Space Environmental Effects 







co 


Moon: -- No atmosphere, high radiation, temps from 400K to 40K, abrasive dust, 1/6 g 
Mars: -- CO 2 atmosphere (1% of Earth's density), 38% g, dust, winds, 40% Sun's radiation 
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Simulated re-entry conditions (arc jet testing in Air & C0 2 ) 
Combined effects testing 


Risks/Other Options 
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• Naval Surface Warfare Center (NSWC) 

• Redstone Arsenal's AMRDEC (Aviation & Missile Research, Development, & Engineering Center) 

Industry (Aerospace, Materials, Etc.): TBD 


